Air Force Institute of Technology

AFIT Scholar
Theses and Dissertations

Student Graduate Works

3-11-2011

A Study of Corporate Entrepreneurship in a
Department of Defense Organization
Wade W. Brower

Follow this and additional works at: https://scholar.afit.edu/etd
Part of the Industrial and Organizational Psychology Commons
Recommended Citation
Brower, Wade W., "A Study of Corporate Entrepreneurship in a Department of Defense Organization" (2011). Theses and Dissertations.
1519.
https://scholar.afit.edu/etd/1519

This Thesis is brought to you for free and open access by the Student Graduate Works at AFIT Scholar. It has been accepted for inclusion in Theses and
Dissertations by an authorized administrator of AFIT Scholar. For more information, please contact richard.mansfield@afit.edu.

A STUDY OF CORPORATE ENTREPRENUERSHIP
IN A DEPARTMENT OF DEFENSE ORGANIZATION

THESIS

Wade W. Brower, Civilian
AFIT/GEM/ENV/11-M01

DEPARTMENT OF THE AIR FORCE
AIR UNIVERSITY

AIR FORCE INSTITUTE OF TECHNOLOGY
Wright-Patterson Air Force Base, Ohio
APPROVED FOR PUBLIC RELEASE; DISTRIBUTION UNLIMITED

The views expressed in this thesis are those of the author and do not reflect the official
policy or position of the United States Air Force, the Department of Defense, or the
United States Government. This material is declared a work of the United States
Government and is not subject to copyright protection in the United States.

AFIT/GEM/ENV/11-M01

A STUDY OF CORPORATE ENTREPRENUERSHIP
IN A DEPARTMENT OF DEFENSE ORGANIZATION

THESIS

Presented to the Faculty
Department of Systems and Engineering Management
Graduate School of Engineering and Management
Air Force Institute of Technology
Air University
Air Education and Training Command
In Partial Fulfillment of the Requirements for the
Degree of Master of Science in Engineering and Environmental Management

Wade W. Brower, Civilian

March 2011
APPROVED FOR PUBLIC RELEASE; DISTRIBUTION UNLIMITED

AFIT/GEM/ENV/11-M01

A STUDY OF CORPORATE ENTREPRENUERSHIP
IN A DEPARTMENT OF DEFENSE ORGANIZATION
Wade W. Brower, BS

Approved:

//signed//
John J. Elshaw, Lt Col, USAF, Chair

14 January 2011
Date

//signed//
Harold J. Arata, Col, USAF, Member

14 January 2011
Date

AFIT/GEM/ENV/11-M01
Abstract

What determines if an organization has a corporate entrepreneurship (CE)
environment? While being entrepreneurial in a private sector job usually means a greater
market share or a higher profit margin; in a public research organization, CE must be
measured in other ways. This thesis evaluates a Department of Defense (DoD)
organization that performs basic research. Any organization that does government or
nonprofit work must continually find new ways, methods, processes, or ideas to complete
the mission. In this particular study, the mission is to continue to support the warfighter
with limited and changing resources—to ensure the military can maintain dominance
over the enemy combatant. How an organization encourages and supports new ideas or
promotes CE is evaluated so that as funds become scarcer the work force becomes
younger and global technology increases. Senior managers are aware of antecedents and
outcomes that promote innovative behavior—these managers can properly allocate
resources to encourage the desired behavior, ensuring our nation’s preeminent combat
power to keep America strong, safe, and free.
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A STUDY OF CORPORATE ENTREPRENEURSHIP IN A DEPARTMENT OF
DEFENSE ORGANIZATION

I. Introduction

Background
The Department of Defense has faced operational challenges over the past few
decades. The increased oversight by congress, the strain of deployments on personnel, as
well as decreasing budgets are forcing the military to transform the way they do business.
In 2002, Defense Secretary Donald Rumsfeld, a well known advocate of transforming the
military, said transformation would happen if a “culture of creativity and risk taking” was
encouraged and an “entrepreneurial approach” was promoted. Our current Defense
Secretary, Robert Gates is continuing the “culture of creativity” by requesting support
from Department of Defense employees. During an August 9, 2010, Pentagon news
conference, the Honorable Secretary Gates noted, “Within the department, we are
launching an online contest for the purpose of soliciting and rewarding creative ideas to
save money and use resources more effectively…” Secretary Gates has challenged the
Pentagon to be creative and use unconventional thinking (Gates, 2009), noting that the
DoD must do more than modernize its conventional forces, they must focus on today and
tomorrow’s unconventional conflicts.
The Air Force, faced with shrinking budgets, a continued need for operational
presence in several theatres across the world, and an aging workforce, is being tasked to
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maintain its mission and modernize its forces, all at the same time. To accomplish these
goals, many AF organizations are trying to find creative and innovative ways to support
the war-fighter with fewer resources. One way of maintaining the mission with fewer
resources is to create organizations that are innovative—or show a climate of “corporate
entrepreneurship,” or CE.
A CE strategy can “facilitate the firm’s efforts to exploit its current competitive
advantage and explore opportunities and competencies required to successfully pursue
them” (Hornsby, Goldby, 2009). CE has been shown to have a positive effect on
organizational performance and on the employees work environment (Hamel, 1999).
There are many examples of how entrepreneurial behavior has helped large companies to
compete in a global market by providing new technologies, increased performance, and
new services (McGrath and MacMillan, 2000).
Most DoD organizations do not have a “profit” or an emerging market—but must
maintain their “edge” on the battlefield as it is considered failure to be “second best.” It
is imperative that an organization that is potentially facing resource reductions—find an
advantage to compete and look for new ideas and implement innovative ways to
complete the mission—whether that mission is to defeat the enemy on the battlefield or to
maintain strategic advantage of the air, sea, space and cyberspace.
Many studies (Kuratko, Hornsby, and Bishop. 2005; Slevin and Covin, 1997;
Holt, Rutherford, and Clohessy 2007) suggest that innovative activities within an
organization result in positive outcomes, so recent focus has been on how an organization
can “promote” an innovative atmosphere. Some questions that are being asked by current
research include—does the organization appropriately reward their members (Sykes,
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1992, Kuratko, Hornsby, et al., 2005) and does management adequately support
innovative activities (Kuratko, Hornsby, Naffziger and Montagno 1993, Kuratko,
Hornsby et al. 2005)? Additionally, does the organization’s management accept
members taking risk—and consequently accepting that there will be failures occasionally
associated with that risk taking (Sathe 1985, Kuratko, Hornsby et al. 2005)? Are there
adequate resources (including time and money) available for “innovative” activities
(Damanpour, 1991; Slevin and Covin, 1997)? Fnally, can the organization’s structure
ultimately support innovative activities (Covin and Slevin, 1991; Kuratko et al. 1993)?
A brief discussion follows on the benefits of answering the above questions.

Benefits
This research effort has the potential to produce very useful information for
government agencies, research organizations, or other nonprofit organizations that do not
specifically work for profit. This study will provide the senior management of these
aforementioned groups insight into the areas that influence the desired innovative
behaviors within their organization and the eventual outcomes associated with those
behaviors. Finally, the result of this study may provide senior managers with a better
idea of what the strongest predictors of CE are if they want to develop an innovative
climate within their organization.

Thesis Structure
The remainder of this thesis is organized as follows: Chapter II provides a review
of the literature related to the perception of the innovative mindset. Additionally, it will
look at previous research related to my antecedents and outcomes. Chapter III will
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discuss the research methodology employed while conducting this research. Chapter IV
will provide all relevant data analysis and results. Chapter V provides conclusions and
recommendations for future research.
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II. Literature Review

This chapter will provide a theoretical model of what constitutes an innovative
mindset or CE within an organization and will discuss some of the relevant research
literature that falls within the context of the model. First, the various terms used in
discussing CE will be defined and put into context of this study. Next, the theoretical
model will be presented and explained. Finally, the antecedents and outcomes that are
hypothesized for determining the perception of CE in an organization will be discussed.

Defining Corporate Entrepreneurship
Corporate entrepreneurship can be defined as an organization that tries to “exploit
product-market opportunities through innovative and proactive behavior” (Dess,
Lumpkin, & McGee, 1999). CE is also defined as a strategic orientation which involves
the regeneration of products, processes, services, strategies or complete organizations
(Covin & Miles, 1999). According to Lumpkin and Dess (1996), innovativeness refers to
an organization’s ability to encourage, support and promote new ideas and creative
processes that may produce new products, services, or processes.
Several studies suggests (Kuratko, et al. 2005; Morris, Kuratko, and Covin, 2008)
that when certain factors—organizational support, work discretion, rewarding innovative
pursuits, resource allocation, and encouraging interaction between departments are
present in an organization, the number of new ideas generated and implemented
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increased. Pearce, Kramer and Robbins (1997) stated that when management supports
an entrepreneurial mindset, there was a greater level of entrepreneurial activity amongst
the employees within these organizations. Covin and Slevin (1991) also found positive
relationships between entrepreneurial activities and formal organizational structures.
Noting that we have defined the terms of CE, we can now look at the model that is being
suggested for the framework of CE

Theoretical Framework for CE
Figure 1 presents the theoretical framework suggested for CE or an “innovative
climate” in an organization. This model provides insight into the five antecedents
important in the development of CE, and the predicted outcomes relevant to CE. The
focus of this study was to investigate how the perception of CE is formed and whether
these perceptions have an impact on desired outcomes.
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After looking at the model for CE, we will now breakdown the model into the basic
research question and hypothesize the individual antecedents and outcomes.

Research Question and Hypotheses
The purpose of this research is to answer the following question: With limited and
changing resources, what are the most important factors that managers of a non-profit
company or organization can influence if they want to encourage an innovative
environment (a CE atmosphere) and what are the expected outcomes of this
environment?
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We will now look at the hypothesized individual antecedents and outcomes of the
research question.

Antecedents
Hornsby, Kuratko and Zahra (2002) developed an instrument which can
quantitatively measure the five antecedents or factors (management support, work
discretion/autonomy, rewards/reinforcement, time availability, and organizational
boundaries) that are predicted to promote innovative activities in an organization. As
discussed above, if properly applied, these five factors can be used by middle
management to promote and encourage corporate entrepreneurial activities within an
organization. If the individual employees perceive that there is positive reinforcement by
using rewards, if there is adequate time and money to pursue risky projects, the
organization accepts occasional failure, and that the organizational structure (as well as
senior management) will support innovative pursuits, then the organization will have a
higher likelihood of being perceived as “innovative” by its employees. In a typical
“corporate entrepreneurship atmosphere” innovation could be measured by financial
means, such as profit, new products brought to market, market share, etc. However, most
of those measures are not appropriate in nonprofit or government organizations. We will
now go through the antecedents one at a time and propose various hypotheses.
Rewards.
The employee’s perception that they will receive recognition for significant
contributions or outstanding performance—especially for creative or innovative
pursuits—is important to creating a CE atmosphere. Kuratko, Ireland, Covin, and

8

Hornsby (2005) noted that rewards and reinforcement are “developing and using systems
that reward based on performance, highlight significant achievements, and encourage
pursuit of challenging work.” Twomey and Harris (2000) found a positive relationship
between reward and recognition systems and CE behavior of employees—illustrating that
an effective reward program promoted the entrepreneurial mindset.
Hypothesis 1: Appropriate use of rewards and reinforcement has a
positive impact on the organization and its members
So if the employee perceives that there is a good rewards program in place, this should
promote CE within the organization. We will now discuss management support and the
role it will have in the study of the CE climate.
Management Support.
The employee’s perception of management support should have a positive impact
on CE. Kuratko, Ireland, et al. (2005) define management support as “the willingness of
top level managers to facilitate and promote entrepreneurial behavior, including the
championing of innovative ideas and providing the resources people require to take
entrepreneurial actions.”
Hypothesis 2: The perception of management support for innovative
activities has a positive impact on the organization and its members
Simply put, does the employee perceive that the current management buy-in to the idea
that CE or innovation is important to the mission? Which leads to a question—if there is
management buy-in, will management then make the resources necessary to support CE
activities?
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Resource Availability.
Resource availability, whether time or money, is of constant concern to most
researchers. As monetary resources are minimized, equipment becomes outdated,
staffing may be minimized, etc. Not only funds, but time constraints are of great concern
to the researcher as well. Kuratko, Ireland, et al (2005) defined time availability as
“evaluating workloads to ensure that individuals and groups have the time needed to
pursue innovation and that their jobs are structured in ways that support efforts to achieve
short and long term organizational goals.”
Hypothesis 3: The perception of resource availability for innovative
activities has a positive impact on the organization and its members
So it would suggest that if a researcher has plenty of resources, the CE of the
organization should be positively affected. So how do these resources get to the worker
or what structures are in place to assist the researcher in getting these resources? We will
now look at the supportive organizational structure.
Supportive Organizational Structure.
What precisely is meant by supportive organizational structure? Does the
organization have a formal line of authority to get resources or decisions? Do they have a
specific structured path for products, processes or ideas to flow? Pugh, Hickson,
Hinings, and Turner (1968) defined organizational structure as having four basic
dimensions—structuring of activities, concentration of authority, line control of
workflow, and size of supportive components. Kuratko, Ireland, et al (2005) defined
organizational boundaries as “precise explanations of outcomes expected from
organizational work and development of mechanisms for evaluating, selecting, and using
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innovations.” There has been one study, Covin and Slevin (1991) that did find a positive
relationship between entrepreneurial activities and formal organizational structures.
Hypothesis 4: The perception of a supportive organizational structure for
innovative activities has a positive impact on the organization and its
members
Therefore, if an organization has a formal structure where the chain of authority is well
defined, where there is definite control of workflow through the supervisors, etc. then, the
employee should feel that the organization would support CE type activities. If there is
tight chain of command or supervisory control, how would that affect the workers if they
are trying to come up with creative and innovative ideas?
Another area of concern would be if the worker felt as if they would be ostracized
if a project or idea that they came up with failed. This area of concern leads to our next
hypothesis of risk taking and failure tolerance.
Risk Taking and Failure Tolerance.
Risk taking is when a worker perceives that his management will encourage him
to take a calculated risk on an innovative idea. Failure tolerance is when the worker
perceives that management will forgive a failure and not stigmatize the worker with that
failure in future endeavors. Jennings and Lumpkin (1989) showed that an entrepreneurial
organization is an organization that usually promotes calculated risk taking and accepts or
tolerates failures. Risk taking and failure tolerance can be described as “top-level
managers’ commitment to tolerate failure, provide decision-making latitude and freedom
from excessive oversight, and to delegate authority and responsibility to middle-level
managers.”
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Risk failure tolerance is often referred to as the extent to which a worker
perceives that the organization will tolerate failure of innovative ideas (Hornsby et. al.,
2002). It can also describe how much the organization allows decision-making latitude,
and whether the organization allows freedom from micromanagement or excessive
oversight. Finally, does the organization delegate authority and responsibility to lower
level managers? When a worker perceives that he can take on an innovative venture, and
it not be a career-killer if the venture fails, then that should encourage the worker to take
on these more creative tasks.
Hypothesis 5: The perception of acceptance in risk taking and failure
tolerance for innovative activities by senior leaders has a positive impact
on the organization and its members
Having looked at the antecedent hypotheses, we will now look at the various outcomes
that are associated with an organization that has an atmosphere of Corporate
Entrepreneurship.

Outcomes
As discussed above, most government or non-profit organizations are not
interested in typical financial measures of performance such as profitability or earnings
per share which can be easily measured (Zahra and Covin, 1995, Covin and Miles, 1999).
These organizations (and specifically the one that is being studied here) do not consider
profit a typical measure of success.
While success can be defined or measured in other assorted ways, such as new
products or processes brought to the warfighter, publication in research journals, internal
and external awards, etc., this paper is looking at what outcomes should be expected of an
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organization with a CE atmosphere. Lumpkin and Dess (1996) suggest that subjective
measures such as members having a perception of high job satisfaction, commitment to
the organization, contribution to the organization, and whether the organization is
performing highly successfully—are seen as positive outcomes for an entrepreneurial
climate. We will now discuss these expected outcomes individually.
Job Satisfaction.
Do you enjoy what you do? Are you challenged and do you feel productive at the
end of the day? Job satisfaction is defined by Dormann and Zapf (2001) as a
“pleasurable or positive emotional state resulting from the assessment of one’s job or job
experiences.” It has also been referred to as a pleasurable or positive emotional state
resulting from an appraisal of one's job (Locke, 1969). Job satisfaction has been
associated with a variety of positive organizational outcomes, including productivity
(Wagner and Gooding, 1987) and lower rates of intention to leave the organization.
According to Bowling, Beerh, and Lepisto (2006),
Research has found that a number of dispositional variables, especially
positive affectivity (PA; the tendency to experience positive feelings
across time and places) and negative affectivity (NA; the tendency to
experience negative feelings across time and places) are associated with
general or global job satisfaction (Connolly and Viswesvaran, 2000).
Hypothesis 6: If there is a perception of an innovative atmosphere within
an organization, then there should be a perception of high job satisfaction
among the organization’s members
With the above hypotheses noted, an employee can have a perception of job
satisfaction in a company without a CE atmosphere, but a high job satisfaction can be a
good indicator of an organization with a CE atmosphere. Next we will discuss the
perceived contribution of an individual to the organization.
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Perceived Organizational Contribution.
Are you contributing to the organization? Does what you do for the organization
make a difference? Shepherd and Krueger (2002) suggest that member’s perceptions that
their actions are desirable by the organization are positively related to entrepreneurial
activity. One of the outcomes of an organization with a CE atmosphere should be that
the individual members perceive that their contributions are important to the success of
the organization.
Hypothesis 7: If there is perception of an innovative atmosphere, then
organizational members should have the perception that they contribute to
the organization
An individual’s perception of contribution is important. However, what is that
individual worker’s commitment to the organization and would that be evident if the
organization is committed to promoting a CE atmosphere?
Commitment to the Organization.
Does the individual worker have a commitment to the organization and why is
that important? Bateman and Strasser (1984) states that organizational commitment is
defined as “…an employee’s loyalty to the organization, willingness to exert effort on
behalf of the organization …and desire to maintain membership.” Porter, Steers,
Mowday and Boulian (1974) defines organizational commitment as “a strong belief in
and acceptance of the organization’s goals, a willingness to exert considerable effort on
behalf of the organization, and a definite desire to maintain organizational membership.”
Buchanan (1974) states that most scholars tend to define commitment as a “bond”
between an individual (the employee) and their respective organization (the employer).
In other words, the higher the organizational commitment by the employee, the more
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likely they are to have higher loyalty to the company, work harder to support the
company and stay employed with the company.
Meyer and Allen (1991) further break the term “organizational commitment” into
three dimensions of commitment—affective commitment, continuance commitment, and
normative commitment. Affective commitment is the employee’s emotional attachment
to the organization and its goals. Continuance commitment is when an employee
willingly remains with an organization because of the nontransferable investments (such
as benefits or retirement packages) they have with the organization. Normative
commitment is the belief that an employee should stay with the organization or
workplace because of a moral obligation to the organization. Meyer, Allen, & Smith
(1993) further state that these commitments are a psychological state “that either
characterizes the employee’s relationship with the organization or has the implications to
affect whether the employee will continue with the organization.”
So while all three dimensions of commitment are important, affective and
normative commitment are hypothesized here because if the organization has a CE
atmosphere, then the employee would probably feel a high connection with the
organization and its goals—as well as a moral obligation to the organization.
Consequently, the employee is more likely to find creative or innovative solutions to
organizational problems.
Hypothesis 8: If there is an innovative atmosphere, then organizational
members should have a perception of affective commitment to the
organization
Hypothesis 9: If there is an innovative atmosphere, then organizational
members should have a perception of normative commitment to the
organization
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So if an organization has a CE atmosphere, there should be some level of
affective and normative commitment to the organization. If there is some type of
organizational commitment to the organization, there should also be some way to
encourage those committed to retaining the organizational knowledge. This
organizational knowledge is referred to as memory orientation and will be the next
outcome discussed.
Memory Orientation.
As stated above, memory orientation refers to the continuation of corporate
knowledge (as people retire, change jobs, etc.). According to Garvin (1993), “A learning
organization is an organization skilled at creating, acquiring, and transferring knowledge,
and at modifying its behavior to reflect new knowledge and insights.” According to Hult,
Hurley, Giunipero, and Nichols (2000), memory orientation is one of the “key
dimensions of organizational learning…” in which they were referring to knowledge
sharing and stressing communication throughout the organization.
Jaworski and Kohli (1993) note that communication and knowledge sharing
among members of the organization results in a positive effect on organizational
commitment among the various employees. Memory orientation is important to an
organization with a CE atmosphere as the lessons learned can be incorporated into future
planning or as creative assignments or suggestions come up. These lessons learned often
save many hours of re-inventing the wheel when trying to get a research, or any such
program, up and running.
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Hypothesis 10: If there is an innovative atmosphere, then organizational
members should have a perception of memory orientation in the
organization
Sharing knowledge of the organization is one outcome of an organization
with a CE atmosphere. Another outcome is the perception of the employee that
the organization is a ‘high performing” one.
Perceptions of High Organizational Performance.
As Jaworski and Kohli (1993) noted that organizational performance could be measure
objectively (as noted above—by measuring profit, costs, etc.) or judgmentally—by measuring an
employee’s perception of their organization operating at a high performance level. In this study,
this measure is important as it may point out to management that increased CE

atmosphere may lead to increased performance of the organization.
Hypothesis 11: If there is an innovative atmosphere, then organizational
members should have a perception of high organizational performance
Summary
We have now defined Corporate Entrepreneurship examined the theoretical model
associated with CE and looked at each of the 5 antecedents and 6 outcomes hypothesized
for an organization with a CE atmosphere. We will now proceed to the Methodology
section to discuss the method used to measure these factors in an organization.
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III. Methodology

This chapter details the methodology used to assess the organization and this
study’s primary research question: With limited and changing resources, what are the
most important factors that leadership of a non-profit company or organization can
influence in order to create an innovative environment (a CE atmosphere) and what are
the expected outcomes of that environment? Additionally, this section will include a
discussion about the organization studied—the Materials and Manufacturing Directorate,
and then I will provide details of the sample, procedures, measures, and analysis used to
complete this research effort.

Materials and Manufacturing Directorate
The Materials and Manufacturing Directorate (RX) is part of the Air Force
Research Laboratory (AFRL) of the US Air Force. Commonly referred to as a
“Technical Directorate,” RX is responsible for pursuing basic research, which OMB
(2010) defines as
Systematic study directed toward fuller knowledge or understanding of the
fundamental aspects of phenomena and of observable facts without
specific applications towards processes or products in mind. Basic
research, however, may include activities with broad applications in mind.
Further, the RX Mission Statement is
…to plan and execute the USAF program for materials and manufacturing
technologies in the areas of basic research, exploratory development,
advanced development, and industrial preparedness. Strategically focus
all programs on providing the technology needed to meet the needs of
today's, tomorrow’s, and the next generation warfighter.
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With the mission that RX is tasked with, it is necessary for this organization to be
innovative in its approach to meeting these requirements.
AFRL/RX uses several methods to encourage innovation within its organization.
AFRL has two large research portfolios that make up the body of its research and
development investment. The Focused Long Term Challenge portfolio (FLTC) is
comprised of integrated investment across technical disciplines (materials, propulsion,
sensors, munitions, etc.). The combined technical strategy achieved through the
integrated approach allows for AFRL to develop and transition new capabilities to the
warfighter in a more efficient (more timely and more affordable) manner. To balance the
FLTC portfolio, AFRL also has a Discovery portfolio. This portfolio stimulates
innovation within technology disciplines and technical competencies. New ideas and
technical concepts are supported so that the envelope of what may be possible can be
expanded. Ideas that gain traction in the Discovery portfolio are brought into the FLTC
portfolio so that eventually new effects and capabilities will always be available for
transition.
We will now look at how the data was collected and analyzed. We will start with
how we distributed the questions to the relevant sample, then talk about the procedures
used to collect data and finally, discuss the measures that the data yielded.

Sample
An effort was made to contact each Division and Branch Chief within RX to
explain the purpose of this study and to solicit that organization’s participation. In each
case where successful contact was made, the leadership of the organization was informed
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of the study, purpose, and use of the data in a research setting. RX has over 1,300
personnel, including contractors, students, and military. Of these 1,300 personnel in 23
branches, 14 branches with 589 assigned personnel agreed to participate in the study (a
44% group participation rate). Some organizations declined to take participate in the
study because they did not feel the study was appropriate for their organization.
Demographics of the respondents and of the RX organization are included in Tables 2
and 3, respectively. The following branches participated in the survey:
•

RXBN—Nanostructured and Biological Materials Branch

•

RXFM—Materials Support Branch

•

RXLN—Processing Section

•

RXM—Integration and Technology Branch

•

RXMP—Processing and Fabrication Branch

•

RXOB—Business Operations Branch

•

RXOC—Information Operations Branch

•

RXOF—Facility Operations Branch

•

RXOP—Operations Planning Branch

•

RXPJ—Hardened Materials Branch

•

RXPS—Electronic and Optical Materials Branch

•

RXSA—Materials Integrity Branch

•

RXSC—Acquisition Systems Support Branch

•

RXSSO—Coatings Integration Technology Branch
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Now that we have seen which organizations took the survey, I will discuss the
procedure of how we gathered the data.

Procedure
A three-section questionnaire was developed with a total of 82 questions. Section
One, “Perceptions of the Organization,” contained 43 questions using a 1 to 5 Likert scale
(1 being “strongly disagree” and 5 being “strongly agree”) along with 9 questions,
including 2 “anchor questions,” using a seven-point response scale. Section Two,
“General Perceptions of Your Job and Organization,” contained 25 questions on a 1 to 7
Likert scale (1 being “strongly disagree” and 7 being “strongly agree”). Finally, Section
Three contained five questions relating to each respondent’s background. The survey is
included as Appendix A.
Each questionnaire was physically printed out and delivered to the organization’s
branch chief or designated appointee and the questionnaires were distributed to the
individuals to fill out on their own time. There were no copies available online. An
email was sent to the participating groups approximately one week prior to distribution of
the questionnaire to state the reason for the survey and obtain approval from
management. The message also contained point of contact information in case there were
other questions and reiterated that this was an anonymous survey only to be used for
research purposes.
Of the 589 surveys, 136 were returned for a response rate of approximately 23%.
While the questionnaire did ask for demographic data from all respondents, contractor
demographics are not kept by RX, so when the issue comes up as to whether this is a
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relevant sample, there could be some concern about the large number of nonresponses to
many of the demographic questions. However, there are some categories which do tend
to suggest that the sample is of a relevant proportion, specifically, gender (83 male and
37 female in the sample size compared to 411 male and 145 female in the RX
demographic data). Therefore, the sample size seems relevant in at least that respect.
I will now discuss the questionnaire and how the questions were formulated and
broken down into antecedents and outcomes.

Measures
The survey was developed to measure the entrepreneurial mindset of employees,
individual perceptions of the factors that influence these entrepreneurial actions, and
perceptions of the outcomes related to or associated with each of the entrepreneurial
behaviors.
Table 4 displays a summary of the name of each variable, gives a definition of the
variable, and provides a sample of a question from each measure. The table also provides
the type of response scale on which each variable was measured.
Entrepreneurial Mindset.
The entrepreneurial mindset of RX was measured with a nine-item scale adopted
from Covin and Slevin (1989). These questions (using a two anchor responses and a
seven-point response scale) relate to different perspectives of the innovative atmosphere
(risk taking, proactiveness and innovativeness) of the organization. The respondents
were asked to rate the entrepreneurial posture of RX in relationship to the nine items. For
example, the respondents were asked (1) if the top managers of their organization favor
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“a strong emphasis on supporting tried and true services and/or business practices or a
strong emphasis on R&D, technological leadership, and innovations”; (2) if their
organization “is very seldom the first organization to introduce new administrative
techniques, operating technologies and business practices and/or is very often the first
organization to introduce new administrative techniques, operating technologies and
business practices”; and (3) if the top managers of their organization have a “strong
preference for low-risk projects (with normal and certain outcomes) or a strong
preference for high-risk projects (with chances of very attractive outcomes).” Higher
scores correlate to a higher degree of an entrepreneurial mindset.
Entrepreneurial Actions.
A 43-item scale designed to measure the factors that promote innovative or
entrepreneurial actions was borrowed from Hornsby, Kuratko, and Zahra’s Corporate
Entrepreneurship Assessment Instrument (2002). The items were measured using a fivepoint Likert scale that ranged from 1= strongly disagree to 5 = strongly agree.
Appropriate use of rewards was measured using five questions—reflecting the
extent to which employees feel that RX has an effective reward system. An example of
this item is “the rewards I receive are dependent upon my work on the job.”
There were 17 items that measured Management Support. The items show the
extent to which employees feel RX Management is willing to promote or facilitate
entrepreneurial activities within the organization. An example item is “My organization
is quick to use improved work methods.”
Resource Availability was measured with six questions. These items measured
the extent to which RX employees feel that they have time available to pursue
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entrepreneurial activities. An example is “I always have plenty of time to get everything
done.”
Supportive Organizational Structure was measured in this study by using five
items. These items measured the extent to which RX employees feel they have a
supportive organizational structure for entrepreneurial activities. One example is “On my
job, I have no doubt of what is expected of me.”
Ten items were used to measure Risk Taking and Failure Tolerance. These items
measured the extent to which RX employees feel they have discretion and autonomy to
pursue innovative activities. One example is “This organization provides freedom to use
my own judgment.”
Outcomes.
Job satisfaction, perceived organizational contribution, affective commitment,
normative commitment, memory orientation, and overall RX performance were measured
as outcomes in this study. A seven-point Likert scale that ranged from 1 = strongly
disagree to 7 = strongly agree was used to measure these outcomes.
Job Satisfaction was assessed using three items developed from a measure created
by Cammann, Cortlandt and others (1983). The items measure the extent to which
employees view their jobs positively. An example is “All in all, I am satisfied with my
job.”
Perceived Organization Support was measured using three items taken from
Lynch, Eisenberger, and Armeli’s scale to assess perceived organizational support
(1999). These three items were used to measure the extent to which RX employees
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believe they make contributions to the overall organization. One example is “I encourage
others to try new and more effective ways of doing their job.”
Allen and Meyer (1990) developed items to measure Normative and Affective
commitment which were used in this study. Five items measured normative
commitment (the extent to which employees feel obligated to remain with an
organization). Examples include “I think that people these day move from company to
company too often” and “jumping from organization to organization does not seem at all
unethical to me.” Eight items measured affective commitment (the extent that employees
are emotionally attached to an organization). An example is “I do not feel like part of
the family at my organization.”
Memory orientation was evaluated using four items developed by Hult, Tomas,
Snow, and Kandemir (2003). These items measure the extent to which RX employees
view certain areas of the learning process within RX and if there are any means or
avenues within the organization to share that knowledge and/or those experiences. One
example is “We have specific mechanisms for sharing lessons learned in our
organization.”
Organizational performance was measured using two items from Hult et al.
(2003) and assessed the extent to which employees view the overall performance of their
organization in relationship to other organizations.

Using two anchor responses and a

seven-point response scale, overall organizational performance was measured. An
example item asked employees to characterize their organization during the past year and
whether they “performed poorly, in general, or performed excellent, in general.”
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Analysis
The initial data analysis included assessing individual items from the survey and
calculation of descriptive statistics for each scale that was used in the survey. To
determine internal reliability, Chronbach’s coefficient alphas were calculated for the
scales.
The entrepreneurial mindset scale was analyzed to determine the extent to which
this mindset exists within the RX Directorate. Multiple regression analyses were used to
analyze the data. Multiple regression is a statistical procedure to check the relationship
of one variable (the dependent—in this case, entrepreneurial mindset) against two or
more independent variables (in this case, the five antecedent factors).
The outcomes were analyzed as individual perceptions—so a dichotomy test was
established using the mean and one-half standard deviation above (for the high value) the
mean and one-half standard deviation below (for the low value). Any value between the
mean and ± one-half standard deviations was deleted. Once the innovative climate
variable was dichotomized, multiple regression will be used to assess outcomes.

Summary
This chapter has addressed the sample, procedures, measures, and analysis used to
complete this research effort. The next chapter will present the results of the data
analysis.
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IV. Analysis

The Entrepreneurship in DoD Organizations survey (Appendix A) was designed
to collect data for the purpose of answering this study’s primary research question: With
limited and changing resources, what are the most important factors that management of
a non-profit environment or organization can influence if they want to increase the
perception of an innovative environment (a CE atmosphere) and what are the expected
outcomes of this environment?
The conceptual model for this study, presented in Figure 3, was developed based
on a literature review of information related to entrepreneurial mindset, its antecedents,
and outcomes. This chapter evaluates the primary research question by using the data
collected and analyzing the 11 hypotheses. Descriptive statistics for the variables used in
the study will be presented, along with the scale reliabilities. The entrepreneurial mindset
in RX is examined and the 11 hypotheses originally submitted are evaluated.

Descriptive Statistics
Table 5 provides a summary of the descriptive statistics for the variables used in
this study. The table includes the name of each variable, the number of items in each
scale, the mean and the standard deviation for each scale. In addition, the calculated
Cronbach’s coefficient alpha from this study is included.
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Reliability
Cronbach alphas were calculated for each of the scales to evaluate the measure of
reliability. George and Mallery (2003) provide the following guidelines: “≥ .9—
Excellent, ≥ .8—Good, ≥ .7—Acceptable, ≥ .6—Questionable, ≥ .5—Poor, and ≤ .5—
Unacceptable” (p. 231). As shown in Table 5, all of the alphas calculated in the study are
in the acceptable or above range.

Assessment of CE
Using the same method employed by Covin and Slevin (1989), RX was evaluated
to see to what extent the CE exists. All of the individual scores were summed and
averaged to arrive at an overall organizational CE score. The mean rating of the scale
was used to determine the extent of the mindset—with a higher score being interpreted as
a higher degree of CE. The nine item scale had a mean score of 4.29 on the seven point
scale with a standard deviation of 1.49 (Table 5).
Multiple regression analysis was used to evaluate the five antecedent factors
against the entrepreneurial mindset of the organization. The reason this was used is that
there were multiple predictors (the five factors) and it was desirable to see which ones
were the significant drivers. So if any factor showed to be the significant driver of an
entrepreneurial mindset, then it would be in the best interest of management to focus on
that particular driver—if they were truly interested in creating a CE or innovative climate.
We will now go through each antecedent and outcome—showing if the
hypotheses were supported and if that factor was significantly (and positively) related to
the CE mindset within RX.
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Antecedents.
Rewards and Reinforcement.
Hypothesis 1: Rewards and reinforcement are positively related to
perceptions of an innovative climate.
NOT SUPPORTED. There was not a significant correlation between the
appropriate use of rewards by RX Management and the entrepreneurial
mindset of the RX employees. This relationship was demonstrated by a
positive correlation of .217 which was not significant (p < .05)
This rewards and pay program may benefit employee morale; but as shown with the
survey results in the case of RX, a contribution and rewards program does not have
significant impact on a corporate entrepreneurship environment.
Management Support.
Hypothesis 2: Perceptions of management support are positively related
to perceptions of an innovative climate
SUPPORTED. As predicted, there was a significant and positive
correlation between the perception of management support for innovative
activities and the entrepreneurial mindset of the RX employees. This was
demonstrated by a positive and significant correlation of .000 (p < .01)
The analysis shows that perception of Management Support is the greatest factor in
promoting a CE environment in the RX Organization.
Resource Availability.
Hypothesis 3: Perceptions of resource availability are positively related
to the perception of an innovative climate
NOT SUPPORTED: There was not a significant correlation between the
availability of resources and the entrepreneurial mindset of the RX
employees. This relationship was demonstrated by a positive correlation
of .217 which was not significant (p < .05)
Even though at times resources are scarce, those scarce resources may affect timeliness or
the ability to perform research. However, the availability of resources is not a significant
factor in determining the CE atmosphere within RX.
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Supportive Organizational Structure.
Hypothesis 4: Perceptions of a supportive organizational structure are
positively related to perceptions of an innovative climate
NOT SUPPORTED. A negative correlation between supportive
organizational structure and the entrepreneurial mindset exists. The
correlation of .034 suggests that the relationship is seen as significant (p <
.05)
What the above suggests is that there is a significant relationship between organizational
structure and CE; However, the negative relationship suggests that increased
organizational structure within an organization actually decreases a CE atmosphere.
Risk Failure Tolerance.
Hypothesis 5: Perceptions of acceptance in risk taking and failure
tolerance are positively related to perceptions of an innovative climate
NOT SUPPORTED: There was not a significant correlation between risk
taking and failure tolerance and the entrepreneurial mindset of the RX
employees. This relationship was demonstrated by a positive correlation
of .977, which was not significant (p < .05)
Usually entrepreneurial outcomes arise from those organizations that allow for risk
failure tolerance for entrepreneurial experimentation. In the case of RX, again, the Risk
Failure Tolerance may be good for employee morale, but it does not significantly
contribute to the CE environment.
Outcomes
As mentioned above, multiple regression analysis was done after establishing a
dichotomy test for the data. We will now go through each outcome and discuss the
relevance.
Job Satisfaction.
Hypothesis 6: Perceptions of high job satisfaction are positively related
to perceptions of an innovative climate.
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SUPPORTED. There was a .000 correlation between high job satisfaction
of the RX organizational members and the entrepreneurial mindset which
means this outcome was significant.
Perceived Organizational Contribution.
Hypothesis 7: Perceptions of organizational members contributing to the
organization are positively related to perceptions of an innovative climate.
NOT SUPPORTED. The perception that RX members contribute to the
innovative atmosphere is not significant (p < .05) and has a .924
correlation.
Organizational Commitment.
For a government or public sector entity, it becomes increasingly important that quality
employees be retained and one way to retain quality government employees is to increase
organizational commitment (Romzek 1990).
Hypothesis 8: Perceptions of affective commitment are positively related
to perceptions of an innovative climate.
SUPPORTED. There was a .002 correlation between affective
committment of the RX organizational members and the entrepreneurial
mindset which means this outcome was significant. (p < .05)
Hypothesis 9: Perceptions of normative commitment are positively
related to perceptions of an innovative climate.
SUPPORTED. There was a .001 correlation between normative
commitment of the RX organizational members and the entrepreneurial
mindset which means this outcome was significant. (p < .05)
Memory Orientation.
Hypothesis 10: Perceptions of memory orientation are positively related
to perceptions of an innovative climate.
SUPPORTED. There was a .000 correlation between memory orientation
of the RX organizational members and the entrepreneurial mindset which
means this outcome was significant. (p < .05)
Overall Organizational Performance.
Hypothesis 11: Perceptions of members have a high organizational
performance are positively related to perceptions of an innovative climate.
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SUPPORTED. There was a .005 correlation between overall
organizational performance of the RX organizational members and the
entrepreneurial mindset which means this outcome was significant. (p <
.05)

Hypotheses Test Results
While multiple regression analysis was used to perform evaluations of the data,
pairwise correlation of the study antecedent variables were calculated and tabulated.
These calculated correlation values for all of the variable results are shown on Table 6.
A dichotomy test was performed on the outcome variables using the mean and +/- one
half standard deviations—the multiple regression analysis was then used to evaluate the
data—comparing to the entrepreneurial mindset data. Table 7 summarizes this data.

Summary
This chapter summarized the data analysis used to address the study’s primary
research question and eleven associated hypotheses. Descriptive statistics for the
variables used were presented along with scale reliability. The CE mindset within the
RX members was assessed and the study’s eleven hypotheses were evaluated.
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V. Discussion and Conclusions

This chapter provides discussion on the subject matter and addresses the
conclusions, benefits, and limitations of this study and provides recommendations for
future research.

Discussion
I will now discuss three of the antecedent factors and how they particularly relate
to RX. First, is a discussion on the rewards program and the pay system that RX employs
for Scientists and Engineers.
Appropriate Use of Rewards and Reinforcement.
The Materials and Manufacturing Directorate has a unique rewards program.
There are several annual Directorate awards that provide up to $1,500 per person
monetary compensation for high level contribution to the Directorate. These annual
awards include the Cleary Scientific Achievement Award (individual or team), the
Engineering Expertise Award (individual or team) the Schwartz Engineering
Achievement Award, and the Kennard S&T Manufacturing Heritage Award. All of these
awards have been established to stimulate internal research excellence by recognizing
individuals or teams who have made the most outstanding research contributions. There
are various other programs in which a person can be recognized (and rewarded with
money or time off)—these include Civilian of the Quarter, Civilian of the Year, Notable
Achievement Award, and Special Act Award. Each division within RX is highly
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encouraged to submit a minimum of 12 awards each year. RX definitely has an
aggressive rewards program.
An important part of the discussion of the AFRL rewards and reinforcement is the
Lab Demo pay system which has been in effect for several years. Lab Demo does not
reward longevity as the previous General Schedule (or GS) system did. A significant part
of the Lab Demo pay system is to reward contribution. A very brief description of the
major differences in the pay systems follow. While there have been many discussions
about which system is more advantageous to the employee, and there are significant
nuances to both systems, the discussion here centers on how the Lab Demo System
promotes a CE atmosphere.
The GS System.
Briefly, the GS system provides a grade level (1 to 15), where each employee’s
basic position is determined by means of classifiers through the Position Description
(PD) document. This document allows the classifier—using strict rules—to determine
the grade of the employee. Typically, an employee will start out in one grade and as long
as the employee does not receive an “unfavorable” or “unsatisfactory” rating (the
reasoning for the “unsatisfactory” grading must be explained in the rating documents),
the employee will continue to receive annual reviews and step increases (1 to 10) as long
as they are in that position. Once an employee reaches Step 10, they will only receive
cost of living increases as long as they are in that grade. Usually, an employee will have
to change positions (or occasionally can request a desk audit from the Personnel
Organization) to move to a higher-grade level.
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The Lab Demo System.
According to the AFRL Manual 36-104 (2008), the Lab Demo System has a
Broadband Level (I to IV); instead of a PD, a Statement of Duties and Experience (SDE)
is completed, which provides a common set of criteria for all employees in the same job
category. This is significantly different from the individualized PD in the GS system—
employees in Lab Demo are compared and ranked to peers who are doing the same job in
the same category. At each annual review, the SDE is evaluated and a Contribution
Based Compensation System (CCS) is employed. Figure 2 shows the annual review
cycle. What is significant with the Lab Demo system is that each employee completes a
self-evaluation and meets with their respective supervisor. The managers then meet
together to discuss the relative contributions of their respective employees. The overall
philosophy is that time in grade is not a requirement to give someone a raise—what is
more important is the contribution of an employee to the overall organization should be
rewarded. Additionally, Lab Demo allows an employee to grow into higher-level work
without necessarily changing positions. The ability to broadband allows for an employee
to grow from one level to another just by showing a significant change or increase in
contribution. These broadband moves must be approved by the division chiefs and by the
Directorate. This is much different from the GS system where even if your contributions
or job changes significantly, you may not get a higher rate of pay unless you physically
change jobs.
RX has a very progressive pay system compared to other government
organizations. This is of interest, because the analysis showed no connection between
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rewards and CE. Now we will discuss how RX management provides support for
innovative activities.
Management Support for Innovative Activities.
The RX Directorate has established an Innovative Plans Working Group Panel
whose main objective is to review AFRL and RX Innovative Programs such as Lab
Director’s Funded projects—where each year, candidate projects are pitched to Senior
Management for potential funding, Company Grade Officer’s Initiative Program—where
RX provides an opportunity for Company Grade Officers to take charge of a quick
reaction program that directly impacts the warfighter, Summer Faculty Programs, and
Chief Scientist funded programs to determine the optimum structure and funding to
maximize the RX mission.
These programs in RX are intended to foster innovation and develop the work
force and to make recommendations for changes (if needed) back to the RX Executive
Group. The IPWG evaluates resources (funds and equipment) that are currently
scheduled for programs in the future years (present to FY 15) and makes
recommendations to the RX Executive Steering Group (Director, Deputy Director and all
of the Division Chiefs) on allocation of those resources. In chartering this working
group, the objective was to assure that any resources that are allocated to current
programs are used as effectively as possible to stimulate the innovation and workforce
development that RX needs. Table 1 shows the Innovative Plans Working Group and
the resources that they can influence.
As discussed above, the Discovery portion of the research portfolio stimulates
innovation by supporting new ideas and concepts. If an idea or concept is accepted for
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further research, that concept is then integrated into the FLTC portfolio. Also, as
mentioned above, the various independently funded innovative programs—such as Lab
Director Funded Projects and CGOIP—provide access to resources to support innovative
activities.
So RX does have several programs that show direct management support for
innovative activities. This is of note, because our analysis has shown that management
support is the significant driver for creating an innovative climate within RX. Finally, we
will discuss supportive organizational structure and its impact on CE within RX.
Supportive Organizational Structure.
The literature discussed the positive impact of a supportive organizational
structure within an organization that has an innovative climate. In our particular case, the
results show that the impact of organizational structure was significant to the
organization—but in a negative direction. This basically demonstrates that formal
organizational boundaries inhibit creative thinking within the RX organization.

Conclusions
The purpose of this study was to answer the question: What are the most
important factors that management of a non-profit environment or organization can
influence if they want their employees to develop an innovative climate (a CE
atmosphere) and what are the expected outcomes of this environment? This study then
went on to examine a DoD organization and determine which antecedents are significant
to the employees perception of a CE atmosphere. The results indicate that management
support is by far the most significant factor in establishing a CE environment. The
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outcomes which were predicted for an innovative organization were present in the
Materials and Manufacturing Directorate except for Perceived Organizational
Contribution.
Table 7 presents a summary of the eleven hypothesis test questions and their
results. As discussed above, of the five antecedents that were hypothesized to have a
significant and positive relationship between the antecedents and an entrepreneurial
mindset, only one—Management Support was supported. Appropriate use of rewards
and risk taking and failure tolerance were not significantly related to an entrepreneurial
mindset within the RX organization.
The perception of RX management support is shown to positively affect the
innovative activities of the RX employee. Pearce et al. (1997) stated that willingness of
management to support the entrepreneurial mindset demonstrated a greater level of
entrepreneurial activity amongst the employees of these organizations.
One of the most interesting findings is that a negative significant relationship
between supportive organizational structure and the entrepreneurial mindset was
demonstrated. The type of research atmosphere in RX could possibly explain this
relationship where rigid rules, controls, and formal organizational structures actually
curtail the creativity/innovativeness of the organization. Additionally, Jennings and
Lumpkin (1989) showed that an entrepreneurial organization is an organization that
usually promotes calculated risk taking and accepts or tolerates failures. The results
show that RX employees did not perceive that management accepts risk taking and
tolerates failure which may have inhibited the CE environment.
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The available research established that the hypotheses of a link between RX
resource availability and an entrepreneurial mindset were not supported. Krus and
Helmstadter (1993) point out that one situation in which negative reliability may occur is
when the scale items represent more than one dimension of meaning. This may possibly
be the case—especially with this measure—where three questions were asked about
workload and time availability while three questions were asked about getting work items
accomplished. With overworked researchers, this may seem like a conflict; but in the
world of basic research, there is a tremendous amount of miscellaneous work required
(safety, tool control, chemical controls, etc.)—while the research has to be accomplished
and completed.
Of the six outcome variables predicted to have a positive relationship with
entrepreneurial mindset, all but one (perceived organizational contribution) was
supported. Shepherd and Krueger (2002) suggested that members’ perceptions that their
actions are desirable by the organization and entrepreneurial activity is positively related.
This is interesting as a perceived contribution and may be an area that is important for
morale or for esteem, but does not necessarily support an innovative climate. Especially
in large research groups, the ability to function as a team and teamwork is viewed as
more important to the overall success of the projects.
The data noted that entrepreneurial mindset and memory orientation are positively
related. As stated in Chapter II, according to Garvin (1993) “A learning organization is
an organization skilled at creating, acquiring, and transferring knowledge, and at
modifying its behavior to reflect new knowledge and insights.” According to Hult et al.,
(2000), memory orientation is one of the “key dimensions of organizational learning…”
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in which he was referring to knowledge sharing and communication throughout the
organization. The benefit of lessons learned or knowledge transfer is that as research
heads down a certain path, some old pitfalls may be avoided or some new methods that
may have not been tried before may be encouraged. This knowledge is valuable in
saving lost time or avoiding having to start from square one.
As hypothesized, there was a positive relationship established between an RX
employee’s entrepreneurial mindset and the overall organization’s performance. This is
one of the more important factors for both the employee and the senior managers. Most
leaders want to get the most bang for the buck from the organization—this positive
relationship suggests that if a leader can instill an innovative mindset within their
employees, they have a better chance of increasing the levels of organizational
performance.

Benefits and Contributions
This study resulted in data and information that can be provided to RX senior
management to give insight into factors that influence innovative activities within the
organization. It also discusses the outcomes associated with those behaviors. The study
identified positive and significant correlations between perceived management support
and an innovative mindset in the RX Directorate. The study also found a negative, yet
significant relationship between supportive organizational structure and a CE mindset.
Again, this states that the more formal rules and regulations that the organization sticks
to, the less innovative that organization becomes.
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This study found a positive and significant relationship between all of the
predicted outcomes (Perceived Organizational Support did not show a significant
relationship) and the CE mindset.
These findings should give insight to RX senior leaders as to areas where to focus
to get the most innovative ideas and research out of their employees. Being that RX is
devoted to basic research, it is essential to find new and unique solutions to help the
warfighter keep their technological edge to dominate the enemy.

Limitations
This study does show results that should be seen as positive for the Materials and
Manufacturing Directorate, but does have some limitations. This study had several
problems with contractors and responses that were not complete—so the limitation of
most concern is sampling bias. While the sample did seem to be fairly representative of
the directorate as a whole, it is rather difficult to say how close this really is.
The population was always meant to reflect RX as a whole, including contractors
and government employees, so one recommendation for further study would be to run the
study again with government only and a separate study for contractors only.
One source of error that we may be introducing is the large contractor population
within RX (over 50% of the total population). One of the reasons for the large contractor
population is to have flexibility to respond to changing research requirements over the
years, so this population may not have the expected long-term commitment that a typical
government employee would have.
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Another potential error could be the sample size. Note that RX is not allowed to
keep demographics on the contractor workforce—but comparing the population that RX
is allowed to keep data on (government employees, students, visiting faculty, etc.) with
the sample demographics, it seems that a higher percentage of people with less than 15
years of experience filled out the survey vs. the general demographics of RX (54% of
survey respondents had 15 years of service or less vs. 26% of RX employees have 15
years of service or less).
The questionnaires were asking respondents to fill out data based on their
behaviors or how they felt about some particular item, otherwise known as “self-report
measures,” which leaves room for additional potential errors. Sometimes this data can be
skewed by respondents wanting to show themselves in a favorable light and might not
report exactly how they truly believe. Another basic limitation is that of generalizing—
meaning that the data we collected may be applicable in similar situations—but because
this study was based on statistical probabilities, we cannot regard these results as neither
conclusive nor exhaustive. Finally, this study was of cross-sectional design—taken over
a small period of time—and with no time sequence implied so causality cannot be
implied or determined.
This study did benchmark off of previous research to establish validity measures.
The scales used in this study were taken from previously published studies that had
established validity and reliability of the scales. The sample size precluded using factor
analysis and this limits the validity of the study.
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Recommendations for Future Research
Future research should be conducted in this area and can address some of the
limitations in this research. Future researchers should segregate between contractors and
government employees. Additionally, within the government employee positions,
students should be addressed separately as many students have few years with the
government and their jobs are essentially temporary positions so that may have an effect
on the commitment numbers. There would be an advantage to have the entire directorate
complete the questionnaire—or even a representative group from the entire directorate
versus just the few branches who participated in this study.
It would also be interesting to get some of the other AFRL Technical Directorates
and see how they would rate on the innovative scale. RX does basic research, but other
directorates such as the Propulsion Directorate or the Air Vehicles Directorate do more
advanced research (they take the materials we make and incorporate them into their
research). It may be interesting to classify innovativeness on a style of research method.
Finally, it would be good to introduce other antecedents and outcomes and see if there is
any significant information determined from other variables. The five antecedents tested
are considered by most of the literature to be the most significant antecedents, but it
would be interesting to introduce others in this specific group to see if they are relevant to
promoting that innovative mindset.
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Summary
The purpose of this study was to determine to what extent the innovative mindset
exists within the Materials and Manufacturing (RX) Directorate of the Air Force
Research Labs of the United States Air Force. The results show that this mindset does
exist within the RX Directorate and the study identified a specific set of factors that are
perceived to positively and significantly influence the innovative climate within the
directorate. It also established positive and significant relationships to the innovative
mindset and several meaningful outcomes. The RX senior leaders can use the results of
this research to promote a more entrepreneurial climate within the employees of the
directorate.

44

Appendix

45

46

47

48

49

50

51

52

53

54

55

Table 1. The RX Innovative Working Group Cost Data ($K)

AFRL
Fellows

PROGRAM
FY
FY
FY
FY
FY
FY

10
11
12
13
14
15

300
200
200
200
200
200

Lab
Directors
Fund
Projects
500
500
1000
1000
1000
1000

ST
Innovation
Fund

CGOIP

HBCU/MI
Program

511
0
500
500
500
500

400
400
500
500
500
500

448
448
650
650
650
650

Summer
Faculty
Fellowship
Program
0
0
187
187
187
187

Table 2. Demographics of the Respondents

Age
25 under = 17

Gender
M = 83

Rank
GS-14/15(eq) = 30

Years in RX
0-5 = 47

26-35 = 26
36-45= 35
46-55 = 37
56 over = 9
Other/NR = 7

F = 37
Other/NR = 11

GS-11/13(eq) = 29
GS-10und/WG = 11
Contractor = 26
Other/NR = 25

6-15 = 31
16-25 = 23
26+ = 15
Other/NR = 15

Layers to Director
1 = 10
respondents
2 = 27
3 = 33
4 = 24
5 = 14
Other/NR = 6

Table 3. Demographics of RX

Age
25 under = 53
26-35 = 114
36-45 = 106
46-55 = 199
56+ = 95

Gender
M = 411
F= 145

Rank
GS-14/15(eq) = 222
GS-11/13(eq) = 159
GS-10und/WG = 53
Contractor = 748
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Years in RX
0-5 = 66
6-15 = 102
16-25 = 119
26+ = 130

Table 4. Measures
Construct
Entrepreneurial
Mindset
(Covin and Slevin,
1989)

Definition
Measures the extent to
which respondents
characterize their
organization’s
entrepreneurial mindset,
in terms of the tendency
toward innovation, being
proactive, and taking risk.

Example Items
In general, the top managers of my
organization favor…

A strong emphasis 1 to 7
on supporting tried
and true services
and/or business
practices.

Seven-point
anchor
response.
Typically
initiates actions
which other
organizations
then respond to.

In general, the top managers of my
organization have…

A strong
1 to 7
preference for lowrisk projects (with
normal and certain
outcomes).
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Seven-point
anchor
response.

A strong
emphasis on
R&D,
technological
leadership, and
innovations.

My organization…

Typically responds 1 to 7
to actions which
other
organizations
initiate.

Response
Scale

A strong
preference for
high-risk
projects (with
chances of very
attractive
outcomes).

Seven-point
anchor
response.

Table 4. Measures (continued)
Construct

Definition

Example Items

Response
Scale

Appropriate Use
of Rewards
(Hornsby et al.,
2002)

Measures the extent to
which respondents feel
their organization has an
effective reward system.

My supervisor will give me special
recognition if my work performance is
especially good.

Five-point
Likert-type.

Management
Support
(Hornsby et al.,
2002)

Measures the extent to
which respondents feel
management is willing to
facilitate and promote
entrepreneurial activity in
the organization.

Money is often available to get new project
ideas off the ground.

Five-point
Likert-type.

Resource
Availability
(Hornsby et al.,
2002)

Measures the extent to
During the past three months, my workload Five-point
which respondents feel
was too heavy to spend time on developing Likert-type.
they have resources
new ideas.
(including time) available
for entrepreneurial activity.

Supportive
Organizational
Structure
(Hornsby et al.,
2002)

Measures the extent to
which respondents feel
they have a supportive
organizational structure.

My job description clearly specifies the
standards of performance on which my job
is evaluated.
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Five-point
Likert-type.

Table 4. Measures (continued)
Construct

Definition

Example Items

Response
Scale

Risk Taking and
Failure Tolerance
(Hornsby et al.,
2002)

Measures the extent to
which respondents feel
they have discretion and
autonomy to engage in
entrepreneurial activity
in the organization.

I seldom have to follow the same work
methods or steps for doing my major tasks
from day to day.

Five-point
Likert-type.

Job Satisfaction
(Cammann et al.,
1983)

Measures the extent to
which respondents view
their job positively.

In general, I like working here.

Seven-point
Likert-type.

Perceived
Organizational
Contribution
(Lynch et al., 1999)

Measures the extent to
I continue to look for new ways to improve
which respondents believe the effectiveness of my work.
they make contributions to
the organization.

Seven-point
Likert-type.

Affective
Commitment
(Allen and Meyer,
1990)

Measures the extent to
which respondents are
emotionally attached to
the organization.

I really feel as if this organization’s
problems are my own.

Seven-point
Likert-type.

Normative
Commitment
(Allen and Meyer,
1990)

Measures the extent to
which respondents feel
obligation to remain with
the organization.

I think that people these days move from
company to company too often.

Seven-point
Likert-type.
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Table 4. Measures (continued)
Construct

Definition

Memory Orientation Measures the extent to
(Hult et al., 2003)
which respondents view
particular aspects of the
learning process within
their organization and if
mechanisms are in place
for sharing knowledge
and experiences.
Overall
Organizational
Performance
(Hult et al., 2003)

Example Items

We audit unsuccessful organizational
endeavors and communicate the lessons
learned.

Measures the extent to
Regarding our overall performance, during
which respondents assess the last year, we…
their organization’s overall
performance in
relationship to other
organizations.
Performed poorly 1 to 7 Performed
in general
excellent in
general.
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Response
Scale
Seven-point
Likert-type.

Seven-point
anchor
response.

Table 5. Descriptive Statistics and Reliability Values for Study Variables

Variables (Items)

mean

scale

SD

Alpha*

Entrepreneurial Mindset (9)

4.29

1 to 7

1.49

0.83

Appropriate Use of Rewards (5)

3.60

1 to 5

0.97

0.83

Management Support (17)

3.13

1 to 5

0.96

0.86

Resource Availability (6)

2.69

1 to 5

1.06

0.72

Supportive Organizational Structure (5)

3.27

1 to 5

1.03

0.76

Risk Taking Failure Toler (10)

3.31

1 to 5

1.06

0.70

Job Satisfaction (3)

5.50

1 to 7

1.46

0.78

Perceived Org Contribution (3)

5.39

1 to 7

1.12

0.72

Affective Commitment (8)

4.52

1 to 7

1.70

0.77

Normative Commitment (5)

4.27

1 to 7

1.58

0.71

Memory Orientation (4)

3.86

1 to 7

1.51

0.80

Overall Org Performance (2)

5.03

1 to 7

1.30

0.83

* = Cronbach’s coefficient alpha calculated from the study
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Table 6. Calculated Correlation Values
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Table 7. Summary of Hypotheses and Test Results

Hypothesis 1
Hypothesis 2

Hypothesis 3

Hypothesis 4

Appropriate use of rewards and reinforcement has a
positive impact on the organization and its members
The perception of management support for
innovative activities has a positive impact on the
organization and its members
The perception of resource availability for innovative
activities has a positive impact on the organization
and its members
The perception of a supportive organizational
structure for innovative activities has a positive
impact on the organization and its members

The perception of acceptance in risk taking and
failure tolerance for innovative activities by senior
Hypothesis 5
leaders has a positive impact on the organization and
its members
If there is an innovative atmosphere within an
organization, then there should be a perception of
Hypothesis 6
high job satisfaction among the organization’s
members
If there is an innovative atmosphere, then
Hypothesis 7 organizational members should have the perception
that they contribute to the organization
If there is an innovative atmosphere, then
Hypothesis 8 organizational members should have a perception of
affective commitment to the organization
If there is an innovative atmosphere, then
Hypothesis 9 organizational members should have a perception of
normative commitment to the organization
If there is an innovative atmosphere, then
Hypothesis 10 organizational members should have a perception of
memory orientation in the organization
If there is an innovative atmosphere, then
Hypothesis 11 organizational members should have a perception of
high organizational performance
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NOT
Supported
Supported
Not
Supported
NOT
Supported
Significant
but Neg
impacts
NOT
Supported

Supported

NOT
Supported
Supported

Supported

Supported

Supported
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